The purpose of this paper was to decompose the changes in labor productivity of the Peruvian economy into the between-and within-sector effects using 39 sectors in terms of production structure for the period 1997-2007. This sectoral level of analysis was contrasted with a similar, although extended, decomposition at firm level using a sample of 7096 formal manufacturing enterprises for the period [2002][2003][2004][2005][2006][2007]. At the sectoral level, the evidence shows that the between-sector or reallocation effects dominate most of the changes in labor productivity in the economy. However, at the firm level, the within-sector effects dominate the changes in labor productivity for the sample of formal firms. The role played by the informal sector in the determination of Peruvian labor productivity may explain the differences. On one hand, the informal sector tends to reduce the within-sector effects because of its significant employment share in manufacturing and its low level of labor productivity. On the other hand, the informal sector tends to increase the between-sector effects, given its buffer feature of generating employment in both crisis and boom periods.
a lack of data series at the sectoral and micro (i.e., firm or worker) levels had previously limited research in this area. Fortunately, at the beginning of the 1990s, data became available in some developing countries (including Peru), which encouraged extensive literature on new theoretical models and methodologies for the microanalysis of labor productivity and structural changes in production. This paper involved analyzing the new data available for Peru on two levels to describe the dynamics of labor productivity in Peru between 1997 and 2007. Two subperiods were evident: a deceleration or recession period (1997) (1998) (1999) (2000) (2001) of slow GDP economic growth and decreasing terms of trade 3 and an acceleration or boom period (2002) (2003) (2004) (2005) (2006) (2007) with relatively high GDP and growth in rates of terms of trade. 4 At the sectoral level, this paper illustrates the changes in employment, value added, and labor productivity between 1997 and 2007 and reflects a shift-share sectoral decomposition analysis (developed by Chenery, Robinson, & Syrquin, 1986 ) of labor productivity.
In contrast to previous results (e.g., Timmer & De Vries, 2009 ), the analysis indicated that in boom and recession periods, the reallocation of employment between sectors rather than changes in labor productivity within sectors primarily explained changes in labor productivity in the Peruvian economy. However, improved labor productivity in the manufacturing sector during the boom period (2002) (2003) (2004) (2005) (2006) (2007) has been more important than growth of labor productivity in the services (e.g., household and education services, hotels, and restaurants) and agricultural sectors, which reflect low levels of labor productivity. Conversely, during the recession period (1997) (1998) (1999) (2000) (2001) , the decline in labor productivity in some low-productivity services sectors and the agricultural sector (when taking differences between average and marginal labor productivity into account) has been more significant in explaining the decrease in labor productivity of the economy than has the decline in labor productivity in the manufacturing sector.
At the firm level, the focus of this paper was on the estimation of the effects of the reallocation of employment upon labor productivity dynamics for a sample of 7096 medium-and large-sized firms from the formal manufacturing sector. In the boom period, the within-firms effect played a more critical role in the rate of growth of labor productivity in the sample of manufacturing firms than did the reallocation of employment between manufacturing branches, particularly in the case of firms that decreased their level of employment.
This paper used two sets of data. One was the National Households Survey (Encuesta Nacional de Hogares -ENAHO), available since 1997, and the other was the National Economic Survey of the Manufacturing Sector (Encuesta Económica Anual del Sector Manufacturero), which included data for the period [2002] [2003] [2004] [2005] [2006] [2007] . The National Institute of Statistics and Information (Instituto Nacional de Estadística e Informática -INEI) provided the second set of data, and the first and GDP figures at the sectoral level can be found in INEI (2010b) and INEI (2010a) , respectively. The paper contains four sections. First section is a brief literature review. Then, the next section describes the methodology, data, and data sources. Another section presents the results, and last section provides a summary of the main findings of the paper.
Literature Review
Recurrent acceleration and deceleration phases of growth over relatively short periods (e.g., 10 years) rather than a sustainable and positive economic growth trend over long periods are more common in developing than in developed countries. Concentrating on features of acceleration and deceleration growth episodes may provide more information on the economic development and growth process in less developed economies than would focusing on the average economic growth over longer periods in these economies (Prichett, 2000) . Parallel to the change in the focus on the economic growth process, economic developers and growth researchers resumed the tradition evident in the contributions of Chenery et al. (1986) to single out the importance of sectoral development patterns and changes in composition in affecting labor and total factor productivity, which eventually may lead to economic growth. Timmer and De Vries (2009) and Jones and Olken (2008) argued that sectoral labor reallocation caused by differences in labor productivity may be associated with the up and down periods of per capita GDP growth of an economy. In addition, Temple and Woessmann (2006) showed the significance of structural change in generating growth (through changes in total factor productivity) by the reallocation of labor towards sectors with higher marginal productivity.
5 Garavito (2008) , Iguiñiz and Barrantes (2004) , and Yamada (2004) noted that literature on Peruvian labor productivity, at the sectoral level, and estimates of sectoral productivity over relatively long periods has been scanty. Among the most relevant studies is the work of Timmer and De Vries (2009) . Using different data sources, Timmer and De Vries estimated the sectoral contribution on the average annual GDP per worker rate of growth between 1960 and 2005. In their study, GDP reflected four sectors: agriculture, manufacturing, market services (including wholesale and retail trade and transport, communication, and financial services), and nonmarket services (including community, social, personal, and government services). Timmer and De Vries (2009) decomposed the change of GDP per worker into two effects: within-sector and between-sector. The within-sector or intrasector effects measured the contribution to the overall growth of the economy in terms of labor productivity as a result of the changes in labor productivity within each sector. A positive within-sector effect meant that labor productivity had increased during the period, whereas a negative figure indicated that labor productivity had decreased. The shift or between-sector effects measured the contribution to the overall growth of the economy in terms of labor productivity as a result of the changes in labor share in each sector. A negative shift effect showed that sectors with an increasing share of employment had lower labor productivity than did sectors with a decreasing share. In other words, labor moved from sectors with high labor productivity to sectors with lower labor productivity. A positive value indicated that labor moved from sectors with lower labor productivity to sectors with higher labor productivity. Timmer and De Vries (2009) found that in recession periods with relatively high levels of decreasing GDP per worker growth, all Peruvian sectors decreased their respective GDP per worker level. In recession periods with low levels of decreasing GDP per worker growth, the sectors that contributed the most to the reduction of GDP per worker were manufacturing, market, and nonmarket services. In both cases, the within-industry effect explained most of the variation in GDP per worker. However, in boom periods, all the sectors grow, but manufacturing and market services are the sectors that contribute the most.
A second relevant study is the World Development Report (World Bank, 2008) . The report indicated that in urbanized countries, such as Peru, 6 between 1993 and 2005, the agricultural sector (which includes hunting and forestry) contributed in a higher proportion to the increase in labor productivity than did the nonagricultural sector, whereas the agricultural employment growth rate was lower than the respective rate in the nonagricultural sector. Consistent with this result, Martin and Mitra (2001) had reported a higher total factor productivity rate of growth for the agricultural than for the manufacturing sector between 1967 and 1992 for the Peruvian economy.
The literature on the dynamic of productivity at the level of firms, although extensive, has been concentrated, on the one hand, upon total factor productivity rather than on firms' labor productivity, and on the other hand, on economies with availability of longitudinal data, mostly from developed countries (e.g., Bartelsman & Doms, 2000; Foster, Haltiwanger, & Krizan, 2001 , 2006 . Most of the evidence in developed countries shows (a) the extent of dispersion in productivity across production units, firms, or establishments is large; (b) the productivity rank of any unit in the distribution is highly persistent; and (c) a large fraction of aggregate productivity growth is the consequence of worker reallocation across firms.
Studies for developing countries, particularly Latin American countries, are scanty and concentrated on Chile, Colombia, and Mexico. These studies (Blyde & Iberti, 2010; Eslava, Haltiwanger, Kugler, & Kugler, 2004 Liu, 1993; Liu & Tybout, 1996; Pavcnick, 2002; Tybout, 1992 Tybout, , 2000 Tybout, , 2003 Tybout & Roberts, 1997) showed (among other results) that entering businesses are more productive than incumbents and that exiting businesses are much less productive than incumbents. On the other hand, they found that an important share of aggregate productivity growth in both developed and developing countries arises from the reallocation of resources across plants of different productivity levels. Chacaltana (2008) , Chang (2007) , and Villarán (2007) presented some minor evidence at the firm level for Peru. All three authors reported that output value per worker was positively related to firm size. Thus, large firms exhibited a higher level of output per worker than did small firms. In the boom period of 2002 to 2007, the rate of employment growth also varied positively with firm size (i.e., large firms created jobs at higher rates than did small firms).
In this regard, a contribution of the present paper is that it provides new evidence at the firm level of the effect of the reallocation of resources on the labor productivity of the manufacturing sector.
Methodology and Data Sources
This paper uses two methodologies: one at the level of sectors and the other at the level of firms. These are presented in turn.
Methodology for Sectors
At the sectoral level, this paper estimates Peruvian labor productivity throughout the recession and boom periods between 1997 and 2007 for 39 sectors of the Peruvian economy. The basis of the estimates is the employment data from the ENAHO survey for the period. The labor force includes workers aged 14 and over, who (a) worked at least one hour (not including homework hours) of the week prior to the survey, (b) did not work during that week but had fixed employment, (c) owned a business in which they worked at least one hour, or (d) performed an activity for at least one hour to obtain monetary and/or nonmonetary compensation (including people who helped relatives without receiving compensation).
7 The estimated employed labor force included employers, wage earners, self-employed people, unpaid family workers, and housekeepers. For each of the 39 sectors, real value added and employment included the formal and the informal sectors. Two employment measures were estimated. One represented the estimated number of workers employed (L 1 ), and the other related to full time equivalent employment (L 2 ), which represented the estimated number of people working 40 hours per week. In general, the estimated number of workers was greater than the number of full time equivalent workers. P 1 signified labor productivity using the total number of workers, and P 2 denoted estimated labor productivity using the number of full time equivalent workers. Because in most sectors, between 1997 and 2007, the number of workers was higher than the number of full time equivalent workers, labor productivity per worker was lower than labor productivity per standardized worker.
9 INEI (2010a INEI ( , 2010b ) was the source of value-added 10 data.
Using traditional methodology, changes in labor productivity for an economy (DP t ) include the withinsector or intrasector effects and the between-sector or shift effects, as follows:
Correcciones de Algunas Ecuaciones
 En la página 119, se deben reemplazar todas las ecuaciones con las siguientes: = 1998-2007 ,
 En la página 120, se deben reemplazar todas las ecuaciones con las siguientes:
 En la página 120, en la primera línea del párrafo después de las ecuaciones, se debe reemplazar la segunda variable con la siguiente:
where VA it is the real valued added (at 1994 dollar prices) of sector i at period t, and S it is the employment share of sector i out of the total employment in period t; and P it is the labor productivity of sector i at period t. Dividing Equation 1 by P t-1 produces the rates of growth. The right hand side of this equation has two components. The first is the within-sector effect, and the second component is the between-sectors effect or the effect of reallocation of employment.
Timmer and De Vries (2009) postulated an alternative interpretation of traditional or standard decomposition. They argued that the split between within-and between-sector effects in the standard decomposition is based on the assumption that marginal and average labor productivity in a sector are equal (i.e., labor productivity growth is independent of the changes in employment). Whereas the assumption may hold for short periods and for most sectors in a developing economy, the assumption might not hold in the case of the agricultural sector in which most employees are living in poverty.
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Consequently, the existence of surplus labor or disguised employment in the agricultural sector is a typical phenomenon in many countries in the early stages of development (Timmer & De Vries, 2009) . As long as marginal productivity is below average productivity, a decline in the number of agricultural workers will raise, by definition, the average labor productivity in agriculture. The difference between average and marginal productivity in agriculture will indicate a within effect, whereas its effect actually arises from the shift of labor in response to new employment opportunities elsewhere in the economy. Thus, part of the within-sector contribution of agriculture should be allocated to the between-sector contribution of other sectors. To accommodate this important shortcoming, the traditional decomposition was modified in the following way. Assuming that people who leave the agricultural sector are marginal workers with a lower productivity than workers who remain, the adjusted decomposition included the following steps:
1. Estimate the adjusted labor productivity of the workers who remain in the agricultural sector.
2. Estimate a new within-sector effect for agriculture using the adjusted labor productivity.
3. Impute zero to the between-sector effect for agriculture when workers leave; no adjustment is made otherwise.
4. Distribute the remainder of the original within-sector contribution of the agricultural sector across those sectors that expand their labor shares in proportion to their share of total expansion. Here the assumption is that workers who leave the agricultural sector will move to expanding sectors.
5. Impute zero to the between-sector effects of those sectors that shrink their labor share.
6. Finally, assume a ratio of marginal to average labor productivity of (e =) 0.410 for Peru for the adjusted sectoral labor productivity growth decomposition (estimated by Timmer & De Vries, 2009 ). The set of adjusted formulas follows:
Correcciones de Algunas Ecuaciones
 En la página 120, se deben reemplazar todas las ecuaciones con las siguientes: 
* it P  En la página 121, se deben reemplazar las primeras tres ecuaciones con las siguientes:
 En la página 121, se deben reemplazar las últimas cinco ecuaciones con las siguientes:
where MP 1t is the marginal labor productivity in the agricultural sector;
 En la página 69, el Author Note, debe escribirse
Author Note
Ian Chaston, Moustraining Limited, University of Plymouth Colleg United Kingdom.
Correspondence concerning this article should be addressed to Ian C  En la página 102, se debe reemplazar el "1" que (misma forma y tamaño) que está al costado de "
 En la página 119, en la primera línea del pá reemplazar la segunda variable con la siguiente:
* it P  En la página 139, en el endnote 20, se debe ag "Mantaining":
is a function of the installed capacity coefficient  times the vec  En la página 141, la referencia de Tello (2010a), Tello, M. D. (2010a) . Creación y destrucción de empleos en el sector 108.
 En la página 143, el "Author Note", debe escribi
Mario D. Tello, CENTRUM Católica, Graduate School of Busine Católica del Perú, Lima 33, Peru.
Correspondence concerning this article should be addressed to Mari
Two sections of the World Bank background paper on labor prod paper. The author thanks Lars Möller and Catalina Gutierrez for t Information of Peru for providing the database necessary for the r is the adjusted labor productivity; Pz represents a weighted average of the labor productivity from a set J of shrinking sectors (whose level of employment has decreased); BE t is the estimated between-sector effect for the set K of expanding sectors and J of shrinking sectors.
Equation 2 represents the labor productivity of the agricultural sector (i = 1) assuming a constant aggregated-employment elasticity value of 0.410 (Timmer & De Vries, 2009 ). This equation is used to compute the change of the value added for workers who remain in the agricultural sector. Equation 3 represents the estimated labor productivity for agricultural workers who do not leave the sector. Equation 4 represents the average labor productivity of the shrinking sectors, J, that is DL it < 0. For these sectors, the between-sector effects are also ascribed zero. Equation 5 represents the between-sector effects of the expanding sectors, K, that is DL it > 0, which is adjusted using the average productivity of the shrinking sectors (Pz) and part of the within-sector effects of the workers who leave the agricultural sector (DL 1t < 0) for expanding sectors. The first component on the right-hand side of Equation 6 is the new adjusted within-sector effect for the agricultural sector. The second component is the within-sector effect for the rest of the sectors, and the third component is the between-sector effect. The between-sector effect for agricultural workers leaving the sector is attributed zero.
Sectoral employment and the real value-added contribution to the rate of growth of the labor force and real value added were computed as follows: reemplazar la segunda variable con la siguiente:
As shown in Tables 4 and 6 and in contrast to the role of the agricultural sector evident in previous studies, when taking differences between average and marginal labor productivity into account, the agricultural sector contribution to labor productivity is lower than the respective contribution of the nonagricultural sector. Moreover, its contribution is negative. However, the employment contribution of the agricultural sector is positive and higher in the recession period (1997) (1998) (1999) (2000) (2001) than in the boom period (2002) (2003) (2004) (2005) (2006) (2007) . Davis and Haltiwanger (1999) called firms that increased their total (temporary plus permanent) number of workers between any two years job-creating firms and firms that decreased their total number of workers between any two years job-destructing firms. The methodology of the labor productivity decomposition to measure the contribution of gross job flow (i.e., creation and/or destruction) rates followed that of Foster et al. (2006) . The formulas follow:
Methodology for Firms: Gross Job Flows and Labor Productivity for a Sample of Manufacturing Firms in Peru
 En la página 140, en el endnote 11, se debe remover el punto al final y reemplazar la ecuación con la siguiente:
 En la página 93, se deben reemplazar todas las ecuaciones con las siguientes:
 En la página 94, se deben reemplazar todas las ecuaciones con las siguientes:
 En la página 95, se deben reemplazar todas las ecuaciones con las siguientes:
Where, WE t is the effect within firms; BE t is the effect between firms; CTE t is the cross-terms effect; NEX t is the change of productivity derived by entrant and existing firms; P it is the labor productivity of firm i at period t; and S it is the share of employment of firm i of the total sample employment at period t. The sets JC, JD, and NC correspond to firms that created jobs (i.e., DL it > 0), destroyed jobs (i.e., DL it < 0), and maintained constant the number of jobs (i.e., DL it = 0). Ne and Ex represent the set of entering and exiting firms between periods. Only two periods were considered: 2002 and 2007.
WE t in Equation 8
represents the within-firm component based on firm-level labor productivity changes, weighted by firm initial employment share in the sample. The three terms of WE t correspond to the three sets of firms, JC, JD, and NC. BE t in the same equation relates to the between-firm component that reflects changing employment shares, weighted by the deviation of initial firm labor productivity from the initial labor productivity of the sample of firms. The three terms of BE t correspond to the three sets of firms, JC, JD, and NC. CTE t in Equation 8 stands for cross terms that indicate whether businesses with large positive changes in labor productivity are more likely to exhibit decreased employment and vice versa. The evidence reported below is consistent with this fact for both types of firms. The last two terms of NEX t represent the labor productivity contribution of entering (set Ne) and exiting (set Ex) establishments. 
Estimation and Results
Tables 1 to 6 and Figures 1 to 7 present the estimates of the dynamic of labor productivity at the sectoral level and Table 7 at the firm level. Tables for the sectoral level cover 39 sectors. Rodríguez and Tello (2009) presented tables for the sectoral level with a smaller number of sectors in a paper that served as background for the World Bank (2011) study on Peruvian labor markets. The analysis of these tables and figures is presented in turn. Table 1 shows the valued-added and employment shares and the relative value added per employed worker for the 39 sectors between 1997 and 2007. Figures 1 and 2 illustrate the dynamics of these variables. Table 2 indicates the sectoral contributions to the average annual rates of growth of the variables.
Peruvian Labor Productivity at the Sectoral Level, 1997-2007
The rate of growth of real value added (in 1994 US dollars) in the recession period (1997-2001) was 0.99%, and those rates for both measures of employment (i.e., L 1 and L 2 ) were the same and equal to 2.3%. In the boom period (2002) (2003) (2004) (2005) (2006) (2007) , these rates were 6.05%, 3.56%, and 2.82% respectively. The estimated average rates of growth of labor productivity using workers and standardized workers were -1.35% and -1.38% respectively in the recession period and 2.40% and 3.01% in the boom period. One important distinction between the number of workers and standardized workers observed in Figure 1 is that whereas the former increased over the entire period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , the latter decreased during certain periods, specifically between 1997 and 1999 and between 2003 and 2005. Thus, in those periods, the number of people who worked fewer than 40 hours increased. Table 1 shows that in both periods, the agricultural sector together with the wholesale and retail trade sector and the services sectors (real estate, hotels and restaurants, household services, human health, private education, and government services) employed close to 80% of the total labor force. The manufacturing sector (i.e., from "dairy products" to "rest of manufactures") was the fourth most important sector in terms of employment generation (approximately 9% share). Close to 45% of the manufacturing labor force was employed in the textiles, clothing, and wood and furniture sectors. The four sectors (agriculture, trade, services, and manufactures) with the highest employment share also explain around 70% of the total real value added in both periods.
Concerning labor productivity, the sectors with higher levels of labor productivity were (in order of importance) mining and quarrying, financial services, electricity, and insurance services. The first two sectors decreased their relative labor productivity with respect to the average labor productivity of the economy during the boom period, and the other two sectors increased their relative labor productivity. The differences, in part, can be attributed to the fact that the employment share of electricity and water services and insurance services decreased throughout the entire period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . In contrast, the respective employment share of mining and quarrying and financial services responded to the changes in the aggregate demand (external and internal), increasing during the period of expansion and decreasing during the period of recession. At the other end, agriculture was the sector with the lowest level of labor productivity, with its labor productivity relative to the average labor productivity of the economy decreasing during the boom period.
The two sectors with the next lowest labor productivity were the fishing sector and the wholesale and retail trade sector. In contrast to the agricultural sector, relative labor productivity with respect to the average labor productivity of the economy in these two sectors increased during the boom period. Within the services sector, hotels and restaurants, household services, and private education services exhibited the lowest labor productivity, with their labor productivity being lower than the average labor productivity of the economy. Note. The branches of the manufacturing sector include those from dairy products to the rest of manufactures. Estimates based on data from ENAHO (1997 ENAHO ( -2007 by INEI (2010b). In the remaining sectors, the relative level of the labor productivity ratio also differed.
The ratio in the manufacturing and construction sectors seemed to increase during the boom Relative labor productivity in the hotel and restaurant and household services sectors with respect to the average labor productivity of the economy decreased between 2002 and 2007.
In the remaining sectors, the relative level of the labor productivity ratio also differed. The ratio in the manufacturing and construction sectors seemed to increase during the boom period, but the changes in the transport and communications sector were not clear. These latter changes depend upon the measure of the labor productivity indicator. In terms of the number of workers, relative labor productivity decreased during the boom period, but in terms of the number of standardized workers, relative labor productivity increased.
Sector behavior in terms of output, employment, and labor productivity also differed in growth dynamics between 1997 and 2007. In the boom period, the contribution of employment and real output (or value added) of the manufacturing sector was higher than the contribution during the recession period. The finding indicates that this sector (like many others) is very sensitive to changes in aggregate demand: the growth rates in output and employment in this sector were higher than the rates for the economy in the boom period and the reverse in the recession period. Except for the agricultural sector and the mining and quarrying sectors, the same pattern of sectoral contribution of manufacturing industries is apparent among the rest of the sectors (i.e., fishing, transport and communication, construction, electricity, and financial and insurance services) although at different degrees of response to the changes (internal and external) in demand.
In the case of the agricultural sector, the output and employment contribution were higher in the recession than in the boom period. This implies that the growth rates of output and employment in this sector in the recession period were higher than the respective rates for the economy in the boom period. The finding indicates that agricultural workers in the boom period might have moved to other sectors with higher wages and labor productivity or other sectors that reflected new job opportunities resulting from increased demand (both internal and external).
In contrast, the output contribution during the recession period was higher than in the boom period for the mining and quarrying sector, whereas, in terms of employment contribution, the pattern was reversed. The result relates to the fact that during the recession period, the output rate of growth was higher than the average for the economy, whereas the employment rate of growth was negative and lower than the average for the economy. The reverse occurred during the boom period. The difference in output and employment behavior in the mining and quarrying sector shows that employment is more sensitive to changes (external or internal) in demand than is output. Because most of the output from the mining and quarrying sector is exported, the output level seems less sensitive to changes in prices.
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Overall, the data for most of the sectors in the Peruvian economy show that, in contrast to the results of Timmer and De Vries (2009) , the between-sector effects rather than the within-sector effects largely explain the growth in labor productivity between 1997 and 2007 regardless of the methods or employment figures (workers and standardized workers) used. The difference may lie in the fact that Timmer and De Vries included only the formal sector in their employment estimates, whereas the employment figures reported in this paper include both the formal and informal sectors. The reallocation of resources between the formal and informal sectors may explain the importance of the between-sector effects in the economy. Tables 4 and 6 illustrate the data for the adjusted decomposition (i.e., Equations 5 and 6).
Three features support the role of the informal sector in the dynamic labor productivity of the Peruvian economy. First, 60% to 70% of the total labor force in Peru works in the informal sector Tello, 2010b) . Most of this informal labor force is concentrated in agriculture, trade, services, and manufactures. Second, the level of labor productivity in the informal sector is the lowest in the economy ). Third, labor productivity in the informal sector is decreasing while the labor force is increasing ). These aspects reduce the within-sector effects and increase the between-sector effects, particularly in productive branches dominated by the informal labor force. Negative between-sector effects in the economy mean that the labor force is moving from high-productivity sectors to low-productivity sectors. Negative between-sector effects for a particular productive sector indicate that the labor share of this sector is shrinking. The opposite occurs at the sector and economy levels when the between-sector effects are positive. A positive (negative) within-sector effect means that at the level of the economy or sector, labor productivity is increasing (decreasing). Three major differences exist between the standard decomposition and the adjusted decomposition. First, a negative between-sector effect for the agricultural sector may occur even when the sector experiences an expansion in employment (e.g., in the 2002-2007 period). Thus, in any period, when labor moves from shrinking sectors to the agricultural sector (i.e., when employment in the agricultural sector increases). If the average labor productivity in the agricultural sector is lower than the labor productivity of the shrinking sector, labor productivity for the economy will decrease. Using the traditional methodology, an expansion of employment in the agricultural sector contributes positively to labor productivity of the economy because labor productivity in agriculture is assumed constant when labor reallocates from other sectors to the agricultural sector.
Second, the within-sector effect of the agricultural sector would be reduced, compared with the traditional methodology, only if employment in the agricultural sector decreased (e.g., in [2001] [2002] . This was not the case for the number of workers during the 1998-2001 period. Third, between-sector effects for nonagricultural sectors with the adjusted methodology will be higher (e.g., manufactures and electricity and water, [2002] [2003] [2004] [2005] [2006] [2007] or lower (e.g., mining and quarrying, 2002-2007) than the effects of the traditional method depending on changes in agricultural sector employment and differences between labor productivity of a particular nonagricultural sector and average labor productivity of shrinking sectors. Considering these differences, the sector data in the tables indicate that in the boom period, the betweensector effects for the agricultural and the wholesale and retail trade sectors were negative, regardless of the employment measures used. The effect may indicate that in such a period, workers from these sectors moved to other sectors because the sectors exhibited new job opportunities and/or higher wages and labor productivity. In the case of the adjusted decomposition, as indicated earlier, the higher level of the negative between-sector effects of the agricultural sector was due to the lower level of labor productivity of workers in this sector compared to the other sectors. The within-sector effect for those two sectors was positive, indicating that labor productivity may have increased in these two sectors during this period.
17 The increases, however, may well be at a lower rate than the increase in labor productivity of the economy implied by the lower relative level of labor productivity in this period.
In contrast, in the recession period, both within-sector effects (traditional and adjusted) were negative in the same two sectors, meaning that the annual average level of labor productivity decreased. However, whereas the traditional between-sector effect was positive, the adjusted between-sector effect was negative. The within-sector effect indicates that the agricultural and the wholesale and retail trade sectors acted as a buffer in hard times and absorbed labor from other sectors of the economy. Nevertheless, the effect is short rather than long term, given that in the boom period, the (traditional) within-and between-sector effects reverted. The between-sector effects indicate that despite higher employment rates of growth in the recession than in the boom period, labor productivity levels in the agricultural and the wholesale and retail trade sectors were still lower than the average labor productivity of the rest of the sectors, in particular those in which labor share decreased during the recession period.
The hotel and restaurant, household, and private education services sectors reflected similar decomposition patterns to the agricultural and the wholesale and retail trade sectors in both periods as is evident in Tables 3 to 6. According to the relationship between labor productivity and employment, the rest of the sectors exhibited two types of behavior. In the first group of sectors (e.g., mining and quarrying, financial, human health, and government services), when labor productivity was inversely related to employment in recession and boom periods, the within-sector effect was negative in the boom period (2002) (2003) (2004) (2005) (2006) (2007) and positive in the recession period (1997) (1998) (1999) (2000) (2001) . Thus, labor productivity decreased in the boom period and increased in the recession period. However, the employment level of these sectors increased in the second period compared to the first period (i.e., the sign of the between-sector effects was opposite to the sign of the within-sector effects). In the second group of sectors (e.g., most branches of manufacturing and the construction, transport, and communications sectors), when labor productivity and employment were positively related in both periods, the within-and between-sector effects were negative in the recession period and positive in the boom period. Further, in some branches of manufacturing, the between-sector effects were negligible.
A special sector is electricity and water, which reflected a negative relationship between employment and labor productivity and low employment and real value-added shares in relation to the total labor force and GDP.
18 Between 1997 and 2007, the level of labor productivity increased, whereas the level of employment decreased constantly. The positive average rate of growth of employment in the boom period did not compensate for the high and negative rates during the recession period. Growth decomposition of labor productivity indicated that the within-sector effect was positive in both periods and that the shift effect was negative in both periods regardless of the level of employment (L 1 or L 2 ). In the adjusted decomposition case, all these effects were nonnegative in both periods, indicating either those workers with low labor productivity were leaving the sector or that workers with high labor productivity had been recruited to the sector.
Sectoral Differences in Labor Productivity Behavior and the Cyclical Behavior of the Peruvian GDP Per Capita, 1997-2007: Some Hypotheses
Taking into account that the labor force estimates included both formal and informal employment, some hypotheses for the sectoral differences in the dynamic behavior of labor productivity and employment between 1997 and 2007 may be plausible. The first type of sectoral behavior exhibits the feature of being highly sensitive to changes in aggregate (internal and external) demand. Manufacturing, construction, and, to a lesser extent, the trade sector are representative of this kind of sector (see Figures 3 to 5 for labor productivity dynamics). In such sectors, labor productivity was positively associated with employment because of the procyclical behavior of the installed capacity utilization rate, 19 the absence of substantial change in total factor productivity, and changes in firms in technical, economic, and/or organizational efficiency. 20 Thus, when the installed capacity utilization rate is less than 100% (i.e., the current level of output is lower than the potential output), as demand increases, firms may have the propensity to hire more workers to take advantage of According to Ministerio de la Producción (2009) and INEI (2007) , the installed capacity utilization rate in the manufacturing sector decreased from 65.3% in 1997 to 53.8% in 2001 and then increased to 58.7% in 2007. 20 Thus, when the installed capacity utilization rate is less than 100% (i.e., the current level of output is lower than the potential output), as demand increases, firms may have the propensity to hire more workers to take advantage of the idle plant capacity. Consequently, as utilization of the capacity increases, labor productivity may well increase. Employment in the manufacturing sector increased in the boom period because of employment growth in microenterprises (informal sector) and medium-and large-sized firms (formal sector), but an increase in labor productivity in the formal manufacturing sector was due to a higher installed capacity utilization rate and efficient use of plant capacity by firms that reduced their level of employment (Tello, 2010a) . The fact that the installed capacity utilization rate was lower than 100% for both the total manufacturing sector and for a sample of medium and large firms from the formal manufacturing sector may indicate the absence of substantial change in the total factor productivity in this sector.
Although labor productivity reflects procyclical behavior, sectors such as services 21 illustrate a negative correlation coefficient with respect to employment. Most of the services labor force works in the informal sector, which exhibited a positive trend in employment during both the recession and boom periods. 22 In the recession period, labor productivity decreased as a result of a decline in production as aggregated demand fell, and employment increased because the labor force relocated to the informal sector. During the boom period, higher production as aggregate demand increased generated rising labor productivity and employment. Figure  6 shows the labor productivity dynamics of the sector.
manufacturing sector may indicate the absence of substantial change in the total factor productivity in this sector.
Although labor productivity reflects procyclical behavior, sectors such as services 21 illustrate a negative correlation coefficient with respect to employment. Most of the services labor force works in the informal sector, which exhibited a positive trend in employment during both the recession and boom periods. 22 In the recession period, labor productivity decreased as a result of a decline in production as aggregated demand fell, and employment increased because the labor force relocated to the informal sector. During the boom period, higher production as aggregate demand increased generated rising labor productivity and employment. Figure 6 shows the labor productivity dynamics of the sector. The second type of sectoral labor productivity behavior comes from sectors that work at full capacity and that increase output through a higher level of investment or an intensive use of fixed factors. In this type of sector (e.g., mining), a negative relationship between labor productivity and employment was evident. Figure  7 shows the labor productivity dynamics of the sector.
labor productivity and employment was evident. Figure 7 shows the labor productivity dynamics of the sector. 2. Real value-added growth rate of the mining sector decreased from 7.3% (1998-2001) to 5.9% (2002-2007; see Table 2 ) despite the increasing rate of growth of mining prices from 1.6% (1998-2001) to 20.7% (2002-2007) .
3. Employment growth rate increased from -9.0% (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) to 22% or 19% in terms of standardized workers (2002) (2003) (2004) (2005) (2006) (2007) .
Thus, in the presence of fixed factors, labor productivity would be inversely related to employment level. In this type of sector, employment is procyclical, and labor productivity responds to the cycle of investment. Labor productivity increased in the recession period Table 2 ) despite the increasing rate of growth of mining prices from 1.6% (1998-2001) to 20.7% (2002-2007) .
Thus, in the presence of fixed factors, labor productivity would be inversely related to employment level. In this type of sector, employment is procyclical, and labor productivity responds to the cycle of investment. Labor productivity increased in the recession period because of higher levels of investment and lower levels of employment, and decreased in the expansion period because of lower levels of investment and higher levels of employment.
The third type of behavior may result from positive changes in the total factor productivity of a sector. The modern electricity sector may exhibit such behavior (see Figure 8) .
The third type of behavior may result from positive changes in the total factor productivity of a sector. The modern electricity sector may exhibit such behavior (see Figure   8 ). 4% (1998-2007) . The rates of growth 25 of physical output of the formal and informal electricity sector were 5.4%
and 6.1% in the recession and boom periods respectively and for employment were -18.4%
and -4.7%. The respective rates for the water sector were 0.6% and 0.2% for output and -10.7% and -1.6% for employment. The physical output rates of growth for the compound (formal and informal) electricity and water sectors were 3.3% and 5.4% and for employment Whereas investment in this sector 23 dropped from an average of $596 million (1997) (1998) (1999) (2000) (2001) to $387 million (2002) (2003) (2004) (2005) (2006) (2007) , 24 the installed power per worker (in megawatts per worker) rose from 2.8 in 1998 to 2.93 in 2006 (at an annual average rate of growth of 0.6% between 1998 and 2006) with an annual average employment rate of growth of 0.4% (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . The rates of growth 25 of physical output of the formal and informal electricity sector were 5.4% and 6.1% in the recession and boom periods respectively and for employment were -18.4% and -4.7%. The respective rates for the water sector were 0.6% and 0.2% for output and -10.7% and -1.6% for employment. The physical output rates of growth for the compound (formal and informal) electricity and water sectors were 3.3% and 5.4% and for employment were -14.5% and -2.6%. While the output growth of this compound sector was dominated by the rate of growth of electrical sector output, employment changes were evident for both the electricity and water sectors. The sustainable labor productivity growth in this sector between 1997 and 2007, despite the decreasing rate of investment in the modern electrical sector and employment in both the formal and informal electrical and water sectors, may be explained by an increased total factor productivity related to structural reforms apparent in the electrical sector since the early 1990s (MINEM, 1998 (MINEM, , 2008 .
The fourth type of behavior refers to the low-productivity agricultural sector (or traditional agriculture and microfarms oriented primarily to the production of nontradeable goods; Tello, 2011) and the informal sector.
26 Figure 9 and Table 2 show that the employment trend in these sectors was positive regardless of the cyclical behavior of the GDP per worker of the economy. However, the labor productivity trend was negative regardless of the cyclical behavior of the GDP per worker of the economy. Figure 9 illustrates the dynamics of the agricultural sector, to include the informal, traditional microfarm sector and the modern large-sized firm (mainly agro-exporters) sector. Whereas the average growth rate of the export value of the agro-exporter (traditional and not traditional) sector between 1998 and 2003 was 0.5%, the rate between 2004 and 2007 was 24.9%. The higher rate of growth may explain the higher rate of growth of the real value added per worker in the agricultural sector in that period. For the recession period, up to 2003, the low growth of the export value of the agricultural sector and the probable negative rate of growth of labor productivity of the informal and microfarm sectors may explain the decreasing rate of labor productivity. Summing up, the evidence of sectoral differences in terms of dynamic behavior of output, employment, and labor productivity and their contribution to the rate of growth of labor productivity in Peru between 1997 and 2007 may indicate the causes of the cyclical and low performance of the GDP per worker. In recession periods (e.g., [1997] [1998] [1999] [2000] [2001] , the decreasing trend of GDP per worker relates to:
1. the decreasing trend and low labor productivity sectors, such as traditional agriculture, wholesale trade and retail, household services, and the informal sector as a whole; and, 2. the decreasing trend of labor productivity in the formal and informal sectors that are highly demand sensitive, such as manufacturing, construction, and transport and communications.
Of a total decreasing rate of growth of -1.349% of GDP per worker, these sectors 27 contributed -1.325%.
In expansion periods, the formal firms in the same sectors explain the increasing trend of GDP. Labor productivity of relatively small-sized sectors (e.g., mining) and low levels of labor productivity in the informal sector and microfarms in the agricultural sector (labor productivity behavior opposite to those highly sensitive to internal demand) did not compensate for the increased rate of labor productivity in demand-sensitive sectors but reduced the rate of change in the economy's labor productivity. Changing the cyclical behavior of the Peruvian GDP per worker over relatively short periods would require reforms to transform the productive structure to absorb the labor force of the informal and traditional agricultural sectors and generate a continuous sustainable positive rate of growth of total factor productivity in all sectors of the economy, regardless of internal or external shocks.
Results for Firms: Labor Productivity Decomposition for a Sample of Formal Manufacturing Firms in Peru, 2002-2007
The previous analysis indicated the important role of reallocation of employment between sectors in determining the rate of growth of labor productivity in the Peruvian economy in both the recession and boom periods. In the case of the manufacturing sector, in the boom period, such reallocation effects explained close to half the rate of growth in labor productivity. The sector disaggregates into 23 manufacturing branches (see Tables 1 to 6 28 ); in 61% (14) of the branches, the effects of reallocation contributed positively to the rate of labor productivity in these branches, and in 57% (13) of the branches, the within-branch effect was positive. In addition, in that period, labor productivity increased in 19 of 23 branches. Based upon the National Economic Survey of Manufactures (INEI, 2007) , the focus of this section is on the effects of reallocation within those 23 International Standard Industrial Classification (ISIC) branches of the manufacturing sector. The section further includes estimates of the dynamics of labor productivity among a sample of medium-and large-size firms in the formal manufacturing sector analogous to the decomposition estimated in the previous section to measure the effect of job flows on labor productivity. Note. JC -job-creating firms, JD -job-destructing firms, NC -firms with no change in level of employment.
The data in Table 7 indicates, first, that the rate of growth in labor productivity among large formal firms in the survey (i.e., 14.5%) was much higher than the rate for the total (formal and informal) manufacturing sector (i.e., 1.8%). Thus, the growth of labor productivity in the informal sector, composed mainly of microenterprises (10 or less workers), during the boom period was lower than the average for the manufacturing sector. Second, job-destroying firms contributed more to the growth in labor productivity than did job-creating firms on both components (i.e., within-and between-subsector effects). The firms' within-sector effect explained 44% of labor productivity growth in the sample and the between-sector effect explained 2.2%. Third, the contribution to labor productivity of firms that did not create or destroy jobs was negligible (0.8%).
Fourth, the negative cross-term effect for the three types of firms is consistent with the findings of Tello (2010a): job-creating firms decreased labor productivity, and job-destructing firms increased labor productivity. For firms that did not change their level of employment (i.e., DS it < 0), the negative cross terms as well as the positive within-sector effect show that these firms slightly increased their level of labor productivity. Fifth, the last two terms indicate that entering firms in 2007 had a higher level of productivity than the average of the sample from 2002 and that their contribution to labor productivity growth was positive. Exiting firms had a lower level of productivity than the average of the sample from 2002. Their decreased level of labor productivity illustrated a positive contribution to labor productivity growth in the sample. Finally, the formal firms' within-sector effect (6.4%) was much higher than the same effect for the entire manufacturing sector (0.963%), and conversely, firms' between-sector effects (0.32%) were lower than the same effect for the entire manufacturing sector (0.861%).
The role of the informal sector in determining the labor productivity of the economy may explain the result. According to Rodríguez and Tello (2009) , in 2007, the informal sector generated 36% of employment among manufacturers. Therefore, the declining labor productivity of microenterprises in the informal sector and the low rate of growth of labor productivity in small formal firms 29 have neutralized the increases in labor productivity among large and medium-sized formal manufacturing firms. The difference in growth of labor productivity between formal large and medium-sized firms and small firms and microenterprises in the formal and informal sectors (given the employment share of the informal sector) may clarify the reduction in within-sector effects for the manufacturing sector. Then again, the reallocation or between-sector effects were greater for the entire manufacturing sector because in the sample of firms, reallocation occurred within branches of the manufacturing industry, whereas in sectoral reallocation, labor mobility occurred between manufacturing and the other sectors in the economy. Given the expansion of demand-driven sectors in boom periods (such as 2002-2007) , once again, the significant size of employment in the informal sector and its labor reallocation to other more productive sectors tended to increase the between-sector effects for the entire manufacturing sector.
Conclusions and Final Remarks
This paper presented new evidence at the sectoral and firm levels on the dynamics of labor productivity in Peru for the periods of 1997-2007 and 2002-2007 respectively . At the sectoral level, and in contrast to previous results (e.g., Timmer & De Vries, 2009) , in both periods (1997-2001 and 2002-2007) , the reallocation of employment between sectors rather than changes in labor productivity within sectors seemed to explain changes in labor productivity in the Peruvian economy. Improvement in labor productivity in the manufacturing sector during the boom period (2002) (2003) (2004) (2005) (2006) (2007) was more important than growth in labor productivity in some services sectors with low labor productivity (e.g., household services, education services, and hotels and restaurants) and the agricultural sector. Conversely, during the recession period (1997) (1998) (1999) (2000) (2001) , the decline in labor productivity in some services sectors with low productivity and the agricultural sector (when taking the difference between marginal and average labor productivity into account) was more important in explaining the decrease in the labor productivity of the economy than the decrease in labor productivity in the manufacturing sector.
Based on data from the National Economic Survey of Manufactures (INEI, 2007 (INEI, ) for 2002 (INEI, and 2007 , at firm level, within-sector effects of job-creating formal firms contributed to the rate of growth of labor productivity. However, the main contribution was evident in job-destructing firms. The rate of growth in labor productivity of formal medium-sized and large firms rather than of informal microenterprises and/or small formal firms mainly explained the rate of growth in labor productivity of the manufacturing sector during the boom period.
The evidence presented in this paper on both the sectoral and firm levels leads to two plausible conclusions for economic policy. The first relates to the cyclical behavior of the Peruvian GDP per capita. This cyclical behavior seems to be associated with the Peruvian production structure of the last 50 years and with the sectoral differences in labor productivity among sectors, which with an absence of continuous and sustainable positive changes in total factor productivity of the sectors produce the cyclical behavior of the GDP per capita. Thus, regardless of the short-term internal or external shocks that the Peruvian economy may face in the future, long-term structural reforms oriented to change the production structure and to achieve a continuous and sustainable total factor productivity growth in all sectors of the economy are necessary 30 . Concentration upon short-term tailored economic policies to address external or internal crises will not change the cyclical behavior of the economy.
The second conclusion relates to the role of the informal sector. Structural changes in productivity derived from long-term policies need to incorporate the informal and low-productivity agricultural sectors into the transformation of productivity. 31 The reforms need to move beyond issues of the legal status of the informal sector or land property rights.
32
Endnotes 1 Similarly, the total factor rate of growth in productivity during the postliberal reforms was lower than in Asian countries and the United States of America (Blyde & Fernández-Arias, 2005) . By 2005, GDP (in 2000 US$) per worker for Peru was $5,242, with the average for LAC, East Asia, and the United States being $9,660, $8,190 and $72,524 respectively. 2 Labor productivity is the ratio of real GDP or value added over employed labor force. Note that GDP per worker is a fraction of the value output per worker. Physical output per worker, in economic theory, depends upon the capital labor ratio, other tangible factors per worker, and total factor productivity. Consequently, changes in labor productivity may be associated with changes in total factor productivity, capital labor ratios, and changes in other tangible factors per worker. 3 The average annual rate of change of GDP (in 1994 US$) was close to 1% and for the terms of trade was -4.4%. 4 The rates were 6% and 9.1% respectively. 5 Linked to this is a renewed interest in the development patterns of particular sectors, such as agriculture (Gollin, Parente, & Rogerson, 2002; World Bank, 2008) and manufacturing (Imbs & Wacziarg, 2003; Jones & Olken, 2008) . 6 Urbanized countries (e.g., LAC, European, and Central Asian countries) are countries with an average share of the agricultural sector value added out of total GDP of around 5% and with approximately 18% labor share out of total employment. 7 The ENAHO questions used for the employment estimates were p513t, i513t, p520, p507, p501, p502, p503, p504-11, p204, p205, p206, and p208a. 
